ABSTRACT: The impacts of grazing and recruitment patterns on intertidal assemblage structure were examined on a semi-exposed rocky shore in Hong Kong. Recruitment was monitored in plots arranged in 3 different sites on the shore, in which fence treatments were used to manipulate grazer access. Plots were colonised by a variety of sessile invertebrates, erect and encrusting algae throughout the study period, with different species recruiting to sites 10s of metres apart during the same time period. Recruitment was highest during the winter with erect and encrusting algae colonising free space in all plots. While full fences around plots led to a higher percentage cover of algae, cover in partially fenced and open plots fluctuated at different times and between sites. Free space availability was greatest during summer, due to the seasonal die-off of species and negligible recruitment, as new species were unable to survive the extreme physical conditions during this period. The role of the local process of grazing, therefore, appeared to be of secondary importance in structuring assemblages on Hong Kong shores compared to non-local processes such as recruit supply and seasonal variation in physical stress.
INTRODUCTION
A fundamental process shaping community structure in most habitats is the influence played both spatially and temporally by the arrival and subsequent survival of new individuals (Connell 1985) . This initial process is responsible for the supply of individuals to existing assemblages as well as the re-colonisation of denuded areas or newly created space (Lubchenco & Menge 1978 , Sousa 1984 . In the marine environment, therefore, due to the effect of mixing in the plankton, supply side ecology (Underwood & Fairweather 1989 ) usually functions on a large, non-local scale in the shaping of intertidal communities.
Numerous physical and biological factors play important roles in the arrival and subsequent survival of recruits in intertidal assemblages. These include processes that act at a limited local scale, such as the impact of benthic grazers and predators (Hawkins & Hartnoll 1983 , Menge & Sutherland 1987 , substrate type and complexity (Raimondi 1988) , and the availability of free space (Pierron & Huang 1926 , Paine & Levin 1981 and non-local processes including oceanic currents (Crisp 1974 , Roughgarden et al. 1987 ) and changes in climatic conditions (Barry et al. 1995) . Whilst spatial and temporal distribution patterns of organisms are governed to a certain extent by these external factors (Hoffmann & Ugarte 1985 , Roughgarden et al. 1987 , the availability of recruits at the time when suitable conditions exist for their settlement and survival is paramount (Sousa 1984) .
Recently, researchers have realised the importance of examining processes at varying spatial scales in an attempt to determine their generality and to what extent these processes vary from previous localised models (Underwood & Denley 1984 , Underwood & Petraitis 1993 . Little work, for example, has been conducted on medium (e.g. 10s of m) to small scale (cm to m) spatial variation in arrival and survival of species on intertidal rocky shores (Sousa 1984 , Camus & Lagos 1996 , and studies have tended to concentrate on differences between shores rather than variation within shores (Underwood 1993 (Underwood , 1994 . Studies have shown recruitment to be spatially and temporally variable (Sousa 1984 , Jernakoff 1985 , and sites in close proximity, which one would expect to receive the same potential pool of recruits (Johnson & Black 1984) , can have very different settlement patterns (Hawkins & Hartnoll 1982 , Johnson & Black 1982 . Reasons for differences in settlement at this scale may include variation in potential recruit densities in the water column, coupled with other aspects such as localised, smallscale variation in grazer densities on the shore resulting in an interaction between local and non-local processes (Underwood & Jernakoff 1984) . These smaller scale patterns of recruitment have largely been overlooked (see discussion by Roughgarden et al. 1987) , and their contribution to spatial variation in established systems is seldom appreciated. In open systems, therefore, processes usually thought of as shaping assemblages at a large scale, such as recruit transport in water currents (Johnson & Black 1998) , may be responsible for medium scales of spatial variation within shores, rather than on-shore local processes to which such differences are usually attributed (Gaines & Roughgarden 1985) .
There have been relatively few studies of settlement and recruitment of sessile species in tropical regions (Lawson 1957) , with studies on algal (Machado et al. 1992 , Williams 1993b , Kaehler & Williams 1997 ) and invertebrate (Sutherland & Ortega 1986 , Sutherland 1987 , Williams 1994 , Walters et al. 1996 recruitment concentrating on particular factors influencing recruitment (e.g. substrate inclination and shading effects), with little regard to changes in patterns of recruitment over a variety of spatial scales (but see Sutherland 1987) . Settlement and recruitment of sessile species have been shown to vary seasonally on Hong Kong rocky shores (Hodgkiss 1984 , Williams 1993b , Kaehler & Williams 1996 . Survival of recruits during summer is low, due in some part to increased levels of physical stress (Williams 1993b , Kaehler & Williams 1996 . Previous studies have shown that recruitment is variable and affected by differences in various physical and biological factors (Kaehler & Williams 1996 , 1997 at broad scales (e.g. tidal height). Little is known, however, about patterns of recruit survival over medium spatial scales at the same height and to what extent variation in initial settlement patterns and biological processes, such as grazing, affects the distribution of recruits. The present study is particularly concerned with how important such local-scale impacts are in influencing recruitment that may be spatially variable due to larger scale, non-local processes.
MATERIALS AND METHODS
Study site. Experiments were conducted on a semiexposed stretch of shore at Cape d'Aguilar, Hong Kong (22°13' N, 114°12' E). Three sites within 10s of metres of each other (A,B,C) were chosen, with similar species compositions, substrate angle (0 to 30°) and aspect at 1.5 m above chart datum (CD).
Exclusion plots. A nested experimental design was used to examine spatial and temporal variation in recruitment of sessile species at the 3 sites (A to C) either with or without grazer access. To manipulate grazer access, 3 treatments were used: unfenced (U) plots, fenced (F) plots (to exclude molluscan grazers) and partially fenced (P) plots (L-shaped fences at 2 opposite corners of the plots, as a control for potential fence effects). A fence with an out-turned lip was used to exclude mobile molluscs larger than the mesh size of 5 × 5 mm; 22 × 22 cm wire fences (allowing a 1 cm boundary to control for edge effects and, therefore, a 20 × 20 cm experimental area in the centre) were employed. At each of the sites, 15 plots were created and 5 replicates of each treatment were randomly assigned between the plots.
Plots were scraped with a metal blade to remove organisms already present, and blowtorched until whitehot to sterilise. Treatments were then established, and plots were left for 1 mo, during which time they were visited on a regular basis (every 3 to 5 d) to maintain and monitor the effectiveness of the fences against grazers. Only on rare occasions were grazers found within plots, necessitating removal. After 1 mo, sessile species in each plot were identified and their percentage cover was recorded using a 100-point, doublestrung, 20 × 20 cm quadrat.
Sites were re-visited on the day after scoring, fences were removed, and all plots were re-scraped and reburned. After this process, treatments were once again randomly allocated to the plots. This procedure resulted in sterile plots being created and left for 1 lunar month, sampled, and then re-sterilised. Plot preparation and scoring was repeated for 14 mo from September 1997 to October 1998, including the 2 distinct Hong Kong seasons (the hot, wet summer from May to September (~25 to 29°C) and the cool, dry winter from November to March (~15 to 18°C); see Kaehler & Williams 1996) .
Chlorophyll a variation. To analyse variation in chlorophyll a concentration, rock chips (~3 cm 2 ) were collected from each plot after each month, and also after blowtorching. Rock chips were rinsed in seawater and transported to the laboratory damp, where chlorophyll a was estimated within 24 h of collection by cold methanol extraction (see Nagarkar & Williams 1997) .
Transect surveys. On a monthly basis, the percentage cover of sessile species and abundance of mobile herbivorous molluscs at each site were determined to examine possible differences in grazer pressure between the 3 areas. Surveys were conducted within the same week as monthly plot manipulations, by randomly placing ten 100-point, double-strung, 50 × 50 cm quadrats along a 10 m transect at 1.5 m CD at each site.
Data analysis. Spatial and temporal variation in recruitment was analysed using mixed-model ANOVA to determine differences between and within sites and treatments (Morrisey et al. 1992 , Underwood 1997 . A 4 factor model was used to examine variation in cover of broad species groupings (defined in Tables 1 & 2) and chlorophyll a concentration with season (2 levels, i.e., winter and summer; orthogonal and fixed [winter = November to March; see Kaehler & Williams 1996 ; summer = May to September]), date (4 levels; random and nested within season), site (3 levels; random and orthogonal) and treatment (3 levels; fixed and orthogonal). For comparison of herbivore abundance between the transects at Sites A to C, a 3-factor model was used to examine variation with season (2 levels; orthogonal and fixed), date (4 levels; random and nested within season) and site (3 levels; orthogonal and random).
As the same plots were used on a monthly basis, plots were re-burned and treatments randomly re-allocated among plots every month in an attempt to reduce potential problems of non-independence. In cases where there are significant interactions between random and fixed factors in the model, it is not appropriate to examine these differences with multiple-comparison tests (Underwood 1997) . It was, however, possible to visualise treatment differences using non-parametric multivariate techniques. Bray-Curtis similarities were calculated for fourth-root-transformed data in order to give ordinations that were relevant for the most abundant species. Two-factor, crossed ANOSIM (Clarke 1993) was performed on separate dates using similarity data to determine differences between sites (using the means of treatments) and treatments (using the means of the sites). Non-metric multidimensional scaling (nMDS) ordinations were produced for 4 dates in winter and summer to reveal whether similarities in assemblage structure between dates varied with season. For nMDS ordinations, stress levels should ideally be < 0.1, but values < 0.2 are thought to still give an adequate representation of relationships between replicates (see Clarke 1993) . The significance of R values from ANOSIM reflect differences in assemblage structure in experimental plots among sites and among treatments and are shown graphically (see Fig. 5 ) in order to indicate how this varied on a monthly basis. More in-depth analyses of data were required to reveal differences in grazer-treatment effects within each separate site, and these were performed using 1-way ANOSIM on each sampling date, for each site. 
RESULTS
Recruitment patterns varied broadly throughout the sites in winter and summer, with the greatest percentage cover of recruits occurring from November 1997 to March 1998 (Fig. 1) . Site A had the greatest range of organisms recruiting to plots, including sessile invertebrates, coralline algae, erect and encrusting algae. In contrast, recruitment at Sites B and C was predominantly by erect and encrusting algal species (Fig. 1) , with few sessile invertebrates.
Site differences

Sessile invertebrates
Balanus spp. (predominantly B. amphitrite), Tetraclita spp. (predominantly T. japonica) and spirorbids recruited sparsely to plots at each of the sites. Percentage cover in plots varied between sites, with B. amphitrite occurring predominantly in plots at Site A and spirorbids in plots at Sites B and C. Recruitment of B. amphitrite occurred in November/December in grazer exclusions (fenced plots) at Site A (~5% ± 7; mean ± SD), whereas recruitment of spirorbids occurred in November at Site B (~8% ± 16) and year-round, but at lower levels (~2% ± 2) at Site C. The overall percentage cover of sessile species recruits was greatest in fenced and partially fenced plots in all sites and least in unfenced plots throughout the study (Fig. 1) . Sessile invertebrate cover on un-manipulated stretches of shore within sites sampled on the transects was rare, with sessile invertebrates recruiting predominantly on cleaned rock surfaces in manipulated plots.
Erect algae
The abundance of erect algae found in winter 1997 varied considerably among the sites (Fig. 1) . While the highest percentage cover occurred mainly in fenced plots and least in unfenced plots, cover in partially fenced plots varied considerably on a monthly basis Note scale changes and often at levels more similar to the fenced than unfenced plots. Site A had the highest number of species in winter 1997, with peaks of Endarachne binghamiae in February (~12% ± 10; mean ± SD), green sporelings in December (a mixed group containing Enteromorpha sp. and assorted green algal sporelings; ~10% ± 20), Hinksia mitchelliae in February (~7% ± 9), Porphyra suborbiculata in December to March (~10% ± 12), and Ulva spp. in January (~11% ± 7) all recruiting to fenced plots. In contrast, H. mitchelliae did not occur in plots at either Sites B or C during the study, and there was no recruitment of Endarachne binghamiae at Site C and only 1 occurrence of this species in February at Site B (~70% ± 25). Plots at Site B were predominantly colonised by P. suborbiculata, and those at Site C by a mixed turf of green sporelings. As was seen for un-manipulated areas on transects, there was no recruitment of erect algae during summer in unfenced plots and only very sparse recruitment, on rare occasions, in fenced and partially fenced treatments (<1%). The same species were found on the transects, except that mixed green sporelings were only briefly recorded in August on Transect A. The percentage cover of erect algae in plots was consistently higher than on transects at the sites (generally <10% cover on transects), although there was a dramatic peak in cover of P. suborbiculata at Site B during January 1998, which covered almost 80% of the rock surface and was the highest total cover found at any site.
Encrusting algae
Recruitment of encrusting algae at Sites A to C varied considerably between months, peaking from November 1997 to February 1998 (Fig. 1) . Cover of the red alga Hildenbrandia rubra was greatest in November at Site A (~15% ± 10; mean ± SD), and in December and January at Sites B and C (~5% ± 8). Other encrusting species recruiting in plots at Site A included coralline species that peaked in cover in November and December (Fig. 1) , and the brown alga Ralfsia expansa (~5% ± 4) as well as rare occurrences (< 5% cover) of Hapalospongidion gelatinosum, Endopleura aurea and Hildenbrandia occidentalis. At Site B, R. expansa peaked in cover from November to January in fenced plots (~5% ± 6), in December in partially fenced (~20% ± 40) plots, and in January in unfenced plots (~50% ± 30). Cover of Hildenbrandia rubra and R. expansa at Site C was low (< 5%), whereas cover of coralline spp. peaked in February (~13% ± 6). On transects at Sites A and C, the percentage cover of encrusting species was generally low (< 3%). A greater variety of species was found on the transects than in the plots at each site; however, the species complements on transects included all those found in experimental plots. Cover of H. rubra was consistently high (~15 to 30%) on Transect B from October to May, before dropping during summer 1998, after which it was reduced to low levels similar to those of other species. There was considerable patchiness in plots and transects (high standard deviations: Fig. 1 ).
Spatial variation in grazer exclusion
There were significant differences in the percentage cover of coralline algae and sessile invertebrates in experimental plots during the study, with interactions between site, treatment and time (Table 3 ). The percentage cover of recruits of erect and encrusting algae in plots also varied significantly, with interactions between site × date (time) as well as treatment × date (Table 3 ). In contrast, for chlorophyll a concentration there were no significant interactions between factors, but there was significant variation with date and with site (Table 3 , Fig. 2 ). Although further differences between treatments were not testable and pooling procedures could not be used on this data set (Underwood 1997) , there did, however, appear to be patterns between treatments with generally higher values in fenced plots (grazer exclusions) than in the other treatments (Fig. 2) . While the total abundance of grazers differed significantly between sites (Table 4) , with the highest abundances at Site A (Fig. 3) , there were no obvious patterns in percentage cover of algae ( Fig. 1) and chlorophyll a concentration (Fig. 2 ) in plots at different sites associated with this variation. 18.8977 Fig. 3 . Mean (+ SD) abundance of molluscan grazer groups on the 3 transects (Sites A to C) (n = 10). See Table 2 for details of species groups Table 3. Summary of comparisons using 4-factor, nested ANOVA for organisms and chlorophyll a concentration in experimental treatments (Tr) at 3 sites (A to C = Si), on 4 random dates (Da) within the winter and summer (Se) of 1997 to 1998. Significant differences are shown in bold. The general pattern for all sites was for greater recruitment in fenced plots than in partial or unfenced plots (Fig. 1) . There was not, however, a consistent pattern of variation between partially fenced and unfenced plots, as on some dates percentage cover of recruits was greater in partial plots and on others in unfenced plots (Fig. 1) . nMDS plots of assemblage data showed that there were identifiable differences in assemblage structure between treatments at the different sites (Fig. 4) . Groupings of similarity can be seen in winter (Fig. 4) , with experimental treatments separating out from each other more clearly than site differences, e.g. distinct groups in February. These patterns, however, were not consistent among months, e.g. distinct differences in groupings of treatments and sites in January differed greatly from those in February. As would be expected, with low recruitment occurring in summer, there was little difference between treatments and sites, with groupings including all combinations of sites and treatments, and with no apparent pattern (Fig. 4) even when stress values indicated the strongest possible relationships (e.g. June and July).
Data transformed by
Further examination of assemblage variation with 2-factor, crossed ANOSIM showed that there were significant differences between sites in all months except June (Fig. 5) , and that treatment effects across sites also varied significantly in all months, except May (Table 5 , Fig. 5 ). There appeared to be some general treatment effects from November to March (Table 5) , with unfenced plots being significantly different from fenced plots at these times, and more variable relationships between fenced and partially fenced plots. Significant differences were also generally found between sites throughout the study (Table 5) . Analysis with 1-factor ANOSIM on each sampling date showed that significant differences in assemblage structure between treatments varied between sites (Fig. 5) . The expected difference, if the partial fences were a successful control for fence effects and grazer exclusion had an effect, would have been for no difference between partial and unfenced plots, but a significant difference from fenced plots. While this occurred in some cases during winter (e.g. Site B in December and February as well as Site A in February: Table 6 ), it was not consistent across sites or dates, with significant differences between treatments being found 67% of times between fenced and unfenced treatments, and 42% of times for differences between the other treatments (Table 6 ). Such differences were less apparent during summer, with significant differences between fenced and unfenced treatments in only 8% of cases, between fenced and partially fenced treatments in 17% of cases, and no differences between partially fenced and unfenced plots (Table 7) .
DISCUSSION
Spatio-temporal variation in recruitment patterns
The present study highlights the fact that recruitment of sessile invertebrates and algae is highly variable within semi-exposed shores in Hong Kong. At any point in time, recruitment to areas of the shore within relatively short distances (i.e. 10s of metres) of each other may differ in both the species recruiting and the density of new recruits. This patchy recruitment can also be seen at smaller spatial scales (metres), with highly variable distributions of species between plots within the same site. Such spatially and temporally patchy recruitment also occurs on shores in the Mediterranean, where differences between experimental blocks within 100s of metres of each other were suggested to be primarily due to variation in the availability of propagules (Benedetti-Cecchi & Cinelli 1993). Benedetti-Cecchi & Cinelli also found temporal variation in the magnitude of colonisation, with greater cover during winter than summer, whereas in the present study the actual species colonising plots also varied throughout the year. Recruitment of organisms on intertidal rocky shores world-wide is known to be patchy both in space and time (Dayton 1973 , Sousa 1984 , Menge 1991 , primarily due to disturbance events, variation in grazing intensity, and general patterns of recruitment and succession. Such variation in recruitment can also be seen elsewhere on tropical rocky shores. In Panamá, for example, a recent study found considerable spatial and temporal variation in recruitment in experimentally cleared plots, with few species recruiting throughout the year, both between and within shores (Camus & Lagos 1996) . In the present study, recruitment was patchy within a predictable seasonal time frame (i.e. winter and summer), which can be viewed as another, temporal, scale of variation in the Hong Kong intertidal.
Differences in plots throughout the year may be due mainly to variation in the availability of recruits rather than the influence of grazers, although it should be remembered that organisms recruiting in summer are those that are able to survive the harsh physical conditions at this time of year. If physical stress is reduced, for example, by shading or spraying the shore with water, more species are able to survive (Buschmann 1990 , Williams 1994 , Kaehler & Williams 1998 . Patterns in the present study may, therefore, indicate those species which are able to recruit and survive at this time rather than the total potential recruits available in the water column (Connell 1985) , as on the shore studied some algae not found on open rock surfaces were seen in shaded crevices where there may be reduced levels of physical stress (Williams 1994) .
As with other studies (Benedetti-Cecchi & Cinelli 1993 , Kaehler & Williams 1998 , species recruiting to cleared areas of rock are usually found elsewhere on undisturbed stretches of the shore, although there are exceptions such as the thin, mixed turf of green sporelings that are only rarely found on other areas of the shore (Kaehler & Williams 1998 ). Such fugitive species, which are found during the initial stages of succession on many shores (Murray & Littler 1978 , Niell & Varela 1984 , are often replaced with time by other species. As plots in the present study were cleared on a monthly basis, no conclusion can be drawn as to how succession might proceed, nor how the species complements might have changed over a longer time period. Previous studies (Williams 1993b , Williams et al. 2000 , however, suggest that while successional changes will occur over the winter, these changes are largely erased later in the year due to the summer die-off associated with high levels of physical stress.
Spatio-temporal variation in grazer exclusion
There was no underlying pattern from the exclusion of molluscs to suggest consistent treatment effects, e.g. one might expect grazing to have an effect in winter and not summer, or in areas with higher overall grazer densities (Site A). Whilst it appears that exclusions (fences) lead to increased levels of colonisation compared with open areas, lack of clear differences between exclusion and control treatments (partial fence and unfenced plots) make it difficult to resolve treatment effects. The increased colonisation may have been due to a decrease in grazing because of the exclusion of herbivorous molluscs, or an experimental artefact due to the partial fence, such as shading or propagule entrapment (see discussion by Hall et al. 1990 ). Previous studies on Hong Kong shores have shown that herbivore exclusion has an effect low on the shore, year-round, but only at the level examined (mid-shore, 1.5 m CD) during winter (Williams 1993b) . At this level, such differences between treatments (Williams 1993a (Williams , b, 1994 have, however, only become apparent after a longer period of time (differences in algae seen after >170 d, no chlorophyll a differences after 30 d: see Williams 1993b) than the month that plots were maintained in the present study.
Whilst the present study found differences in percentage cover between treatments throughout the 14 mo of the study, the effect of grazer exclusion varied both with time and between sites within a shore. While total fences successfully excluded molluscan grazers and the partially fenced and unfenced plots contained grazers during surveys at all 3 sites at low tide, observations when plots were immersed revealed that the herbivorous fish Entomacrodus stellifer and the crab Grapsus albolineatus gained access to, and appeared to feed on, erect algae and the turf of green sporelings during both winter and summer. Whilst the timing of such observations was irregular, it raises the question of how successful these exclusion designs are on all Hong Kong shores and whether roofed cages would be more effective. Previous exclusion experiments on local shores (Williams 1993b , Kaehler 1996 found that fenced plots without roofs were able to promote vigorous algal growth, in contrast to experiments elsewhere in the tropics, e.g. Panamá (Menge et al. 1985) , where growth was found only in roofed cages which excluded crabs and fishes. While large densities of fishes and crabs do not appear to occur in Hong Kong (Williams 1994) , and results from past studies suggest that they do not play as important a role on Hong Kong shores (Williams 1993b , Kaehler 1996 , there may be sufficient densities, on some shores, to affect recruitment patterns. Also, while low-tide surveys found significant differences between grazer densities at the different sites, there does not appear to be any relationship between this and percentage algal cover or chlorophyll a concentration in plots of different treatments. This suggests that transect counts may not be a good indicator of the actual grazing pressure exerted at the sites, or that between-site differences in grazing pressure were not of a sufficient magnitude to produce such variation.
Local versus non-local processes
The abundance of species in an assemblage may be increased by disturbance events if free space is limiting and created when species propagules are present and available for recruitment (Kim & DeWreede 1996) . The availability of propagules is, therefore, extremely important, as the creation of a patch at a certain time of the year may result in a different assemblage to that produced at a different time (Jara & Moreno 1984 , Menge et al. 1993 . The intensity and timing of propagule availability (Underwood & Fairweather 1989) are, therefore, important in influencing the eventual structure of intertidal communities, as recruitment itself is known to be spatially and temporally variable at a variety of scales (Underwood & Denley 1984 , Menge & Sutherland 1987 , Roughgarden et al. 1987 , Menge 1991 , Lively et al. 1993 .
In addition to the creation of free space, the processes involved in settlement and recruitment (for definitions see Connell 1985) are likely to be ultimately responsible for the patchy distribution of organisms elsewhere on intertidal shores (Raimondi 1990 ). The factors responsible for settlement and recruitment vary between species, as they may have different requirements and respond to specific cues such as surface chemistry (Crisp 1974 ) and rock type (Raimondi 1988) . Resident species can also have an effect, as factors such as grazing and bulldozing (e.g. Denley & Underwood 1979) are in some cases partly responsible for variation in recruitment intensity (Niell & Varela 1984) . All of these factors combined together with recruit survival (Connell 1985) , patch size (Sousa 1984) , season (Hoffmann & Ugarte 1985 , Kaehler & Williams 1997 and tidal characteristics (Shanks 1986 ) affect recruitment and the resulting assemblage structure.
Although recruitment patterns varied between different treatments and sites, there was no evidence to suggest that variation in grazing pressure within the shore examined at Cape d'Aguilar consistently, or predictably, affected sessile species recruitment patterns. While grazing may result in decreased cover of sessile invertebrates and algae, it does not play as important a role as large-scale, non-local processes such as recruitment and fluctuations in levels of physical (i.e. thermal and desiccation) stress.
In Hong Kong, while the local process of grazing shapes assemblage structure to a certain extent, it is secondary in importance to non-local processes. Recruit availability/supply and the large fluctuations in physical stress that occur seasonally with the onset of summer appear to be primarily responsible for the patterns of change observed in the assemblage structure on Hong Kong semi-exposed tropical shores.
